eo 

CD 

to 



PATENT SPECIFICATION 

(21) Application No. 16941/77 (22) Filed 22 April 1977 

(23) Complete Specification filed 5 May 1978 

(44) Complete Specification published 26 March 1980 

(51) INT CL» E02B 17/02 

(52) Index at acceptance 

E1H 607 CA 
B3J 15 
B3R 17A6 

(72) Inventor DAVID JOHN ALISTAIR MacCLELLAND 



(«) 1563740 




(54) IMPROVEMENTS IN OR RELATING TO THE SECURING 
OP STRUCTURES TO TUBULAR METAL PILES 
UNDERWATER 



10 



15 



20 



25 



30 



35 



40 



45 



(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Bxfcfafa Company, 
of 131—133 Holland Pa* Avenue, London 
Wll 4UT (fonneriy of 4—9 Wood Street, 
London BC2 V 7JY) , do hereby deckle the 
Invention, for whkh we prey that a Patent 

nbe granted u% and the method by which 
to be performed, to be particularly des- 
cribed in tod by the following statement 

Xbti luveution r elat es to the BBCuring of 
structures to tubular metal pSea underwater. 

It is the conventional practice where, for 
example* a base Is to be fastened to the sea* 
bed by piles for the base to incorporate Indi- 
vidual tubes which fin IltIp the parts of the 
piles projecting above the scabbed* and the 
tubes are then wxured to the piles by any 
one of several methods including welding or 
grouting* or driving a pin diametrically 
through each pile and the sur ro und ing fiibe ■ 
AH of these methods are however extremely 
expensive by reason, of the need to ship out 
divers and the renuhod special appa r a tu s for 
underwater work and the lengthy work neces- 
sary on s ite. 

According to die present invention there 
ts provided a method of securing to tubular 
metal piles a structure incorporating a plurality 
of tubes through which the respective piles 
which tf***! 111 ^ comprises locally 
each pile outwardly into txgbdy 
or welded engagemtflt with the en- 
njoe oy Qemnepoo or a 
charge within the pilau 

It will be understood that the only work 
required of the diver hi an underwater opera- 
tion according to the Invention is to ensure 
that the explosive charge is correctly pos itio ned 
and located. The required dupe and size ef 
the explosive charge are all determined 
[iriiiiMwuui 

The pile and tube may initially both be 
cylindrical at the location of the intended 
rrplowVm, so that the explosion deforms both 
the pile and the tube outward locally, or 
alternatively the tube may initially be out- 




wardly deformed as by swaging so that the 

ft locauy mm rwageu or weuea 
with the tuheu 50 
Invention w&l now be described in 
more detail with referenc e by way of example 
to the jaCCOflBpaQying diagrampatlc drawings 
in which: 

Figures 1 and 2 are diagrammatic sectional SS 
views SBustratfag tespoctivaiv die shapes of 
the tube and pfl c, in one mcrhod according 
to the Invention, respectively before and after 
the detonation of the explosive charge. 

Referring first to Figure 1* the reference 60 
numeral 10 indicates a metal frame structure 
which is to be fixed to the sea-bed by 
securin g the structure to tabular steelptks 
driven into the sea-bed 11* One such pfle is 
shown at 12. 65 

The structure 10 incorporates a number of 
vertical pile guide tubes 13 and operates, 
during ha installation, as e template for local- 
mg me piKS tu qku carreer posmons wnusc 
they are being driven. To assist in guiding 70 
the t^*^ ends of the piles into the tubes, 
the upper ends of the tubes are belied out- 
ward. Each pile is thus lowered through the 
conespondin g tu be 13 and hammered into 
the aco- bed. When the pile has been driven 75 
in, its upper end Is left projecting Just above 
the top edge of the tube 13, the pile being 
cut on at mis level if necessary. Each of die 
guide tubes has intermediate its ends a 
swagedrout portion as shown at 14 and to 80 
secure the structure to the pDes a shaped 
explo s iv e charge 15 suspended on a Hoe 16 
b lowered into the pile to a position level 
with portion 14 of the tube, is located In that 
pos iti on and is then detonated. The explosion 85 
deforms the pile locally outwards Into swaged 
or welded engagement with the portion 14 
o f the tube, so tha t the s tructure is located 
agafast upward or downward movement rela- 
tive to the pile. 90 
The shape and use of the charge are 
to materials used, the 
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depth and ^^^fy of the water, whether a 
swaged interference fit or a welded Interfac e 
fit is requrcd between the pfle and the guide 
Tub e, and other relevant factors. 

5 If desired, the initial swaging of the guide 
tubes may be yr^nff^i tod In that case die 
tube is made from a metal having a mflktrni 
degree of maUeabifity to enable it to be de- 
formed outward, without fracturing, by the 

10 explosion, so that again a swaged interference 
fit or welded interface fit Is ob tain e d between, 
the tube and p&e* 

WHAT WE CLAIM IS:— 

1. A method of securing to rrihnhr metal 
15 piks a structure in corpor at ing a plurality of 
tubes through which the respective piles pro- 
jccif which inethod i^Hiprisps localry deform* 
ing each pOe outwardly into lightly swaged or 



welded engagement with the encircling tube 
by detonation of an explosive charge within 
the pile. 

2* A method as rlilmrd in claim 1, wherein 
each tube is initially of locally increased dia- 
meter at the l oc at ion of the explosive charge. 

3. A mfftw?d of securing to ftftwtr 
piles a structure m oo r p o nuin g a plurality of 
tubes through which toe respective piles pro- 
ject, which method is substantially as herein- 
before de s crib e d with reference to and as 
luuSDranaa mx me e rromp anyuig ora wings. 

STEVENS, HEWLETT ft PERKINS, 
^3taxtered Patent Agents, 
5 Quality Court, 

t r y Lane, 
London WC2A 1HZ, 
Agents for the Applicants* 
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